INTRODUCTION
The notion of a probabilistic metric space was introduced in 1942 by K. Menger and since then the theory of probabilistic metric spaces has w x developed in many directions 13 . Some fixed point results have been w x obtained for single valued and multivalued mappings 5, 6, 12, 17 .
By ⌬ we shall denote the set of all distribution functions F such that Ž . Ž w x F 0 s0 F is a nondecreasing, left continuous mapping from R into 0, 1 Ž . . so that sup F x s 1 .
xg R Ž . The ordered pair S, F F is a probabilistic metric space if S is a nonempty Ž Ž . set and F F : S = S ª ⌬ is a symmetric function F F p, q is denoted by Ž . . F , for every p, q g S = S , which satisfies the following conditions: 
Ž . If t-norm T is such that sup
T x, x s 1 then S is, in the ⑀ , -
topology, a metrizable topological space. The first result on the existence of the fixed point in a Menger space Ž . w x S, F F, min was obtained in 15 . In 1972, V. M. Sehgal and A. T. Bharucha-Reid introduced the notion of a contraction mapping in probabilistic metric spaces.
Ž . DEFINITION 1. Let S, F F be a probabilistic metric space and f : S ª S.
Ž . The mapping f is called a B-contraction if there exists a k g 0, 1 such that for all points p, q g S and all u ) 0 F ku GF u .
Ž . Ž .
f p, f q p, q w x Ž . In 15 it was proved that any B-contraction on a Menger space S, F F, T , where t-norm T is min, has a unique fixed point.
w x H. Sherwood 16 showed that for any Archimedean t-norm T there Ž . exists a complete Menger space S, F F, T and a B-contraction f : S ª S Ž . such that Fix f s л. w x Recently, R. M. Tardiff 19 proved the following theorem.
Ž . T HEOREM A. Let S, F F, T be a complete probabilistic metric space and Ž Ž . Ä T a continuous t-norm which is stronger then T T x, y s
then any B-contraction f : S ª S has a unique fixed point. w x The following definition was introduced by T. L. Hicks 7 .
Ž . DEFINITION 2. Let S, F F be a probabilistic metric space and f : S ª S.
Ž . The mapping f is a C-contraction if there is a k g 0, 1 such that for every p, q g S and x ) 0 the following implication holds:
that f : S ª S is a C-contraction if and only if f is a metric contraction on Ž . the metric space S, ␤ where ␤ is defined by
Ä 4
p , q w x In 14 it was proved that a B-contraction need not be a C-contraction and a C-contraction need not be a B-contraction.
PRELIMINARIES
As a multivalued generalization of the notion of a C-contraction we Ž . shall introduce the notion of a ⌿, C -contraction, where ⌿ :
S be the family of all nonempty subsets of S.
Ž .
S DEFINITION 3. Let S, F F be a probabilistic metric space and f : S ª 2 . Ž . The mapping f is called a ⌿, C -contraction, where ⌿ : R ª R , if forevery p, q g S and every x ) 0 we have the implication
Ž . DEFINITION 4. Let S, F F be a probabilistic metric space, M : S, and f : M ª 2
S
. We say that f is weakly demicompact if for every sequence Ä 4 Ž . x from M such that x g fx n g N and 
fŽB. B w x Some fixed point theorems for densifying mappings are proved in 6, 17 . Remark 1. Suppose that S is complete. Every densifying mapping on M ; S is a weakly demicompact mapping. Indeed, let f : M ª 2 S be a Ä 4 densifying mapping. If x is a sequence from M such that x g fx n ng N n q 1n is a nondecreasing function and such that
where
Ž . By cl S we shall denote the family of all nonempty closed subsets of S.
ON TRIANGULAR NORM OF h-TYPE w x
Ž . Ä 4 O. Hadzic proved 5 that Fix f s x; x g S, fx s x / л also in thě´Ž . case when f : S ª S is a B-contraction and S, F F, T is a Menger space Ä Ž .4 with a t-norm T which satisfies the condition that the family t x is n ngN equicontinuous at the point x s 1. Ž . Here, t x is defined by
Ž .
n n y 1
ÄŽ .4 A nontrivial example of a t-norm T such that t x
is an equiconn ngN Ž w x. tinuous family at the point x s 1 the so-called h-type t-norm T 12 is the following one.
Ä 4 Let T be a continuous t-norm and for every m g N j 0 , w ym ymy1 
The following proposition holds. ² :
PROPOSITION. A continuous t-norm T is of h-type if and only if T
f Ä²Ž . : 4 ␣ , ␤ , T , k g K and sup ␤ -1 or sup ␣ s 1. k k k k k w x Ž w x.
Proof. Ling 9 see also 13 proved that T is continuous if and only if
Ä²Ž . : 4 T f ␣ , ␤ , T , k g K with Archimedean continuous summands T k k k k Ž . kgK . Ž . a Suppose that T is of h-type. Then ␤ -1, for every k g N. Since k ÄŽ . 4 the system ␣ , ␤ k g K is disjoint we have that sup ␤ -1 or sup k k k ␤ ssup ␣ s 1. The case sup ␤ s 1 and sup ␣ -1 is impossible, since k k k k in this case sup ␤ s max ␤ s ␤ U s 1, for some k U g K, which leads to k k k a contradiction. Ž . b Suppose that sup ␤ -1 or sup ␣ s 1 and prove that T is of k k Ž . h-type. If sup ␤ -1 then t x s x, for any x ) sup ␤ , and so T is of k n k h -type. Let sup ␣ s 1. Then for any ) 0 there is a k g K such that k Ž . 1 y -␣ and so for x G ␣ , t x G ␣ ) 1 y . This means that T is k kn k of h-type. Ä²Ž . : 4 Remark 2. If T f ␣ , ␤ , T , k g K and sup ␤ -1 or sup ␣ s k k k k k Ž 1, then T isÄ 4 T f 1 y 2 ,1 y 2 ,T ,kgNj 0 Ž . Ä 4 Ž y k . then we have sup ␣ s sup 1 y 2 s 1. k 4. A FIXED POINT THEOREM FOR A Ž . ⌿,C -CONTRACTION Ž . Ž . T HEOREM 1. Let S, F F, T be a complete Menger space, sup T x, x s x-1 Ž . Ž . Ž . 1, M g cl S , f : M ª cl M a ⌿,C -contraction, where ⌿ g M M. If f
is weakly demicompact or T is of h-type then there exists at least one element
The mapping f is a ⌿, C -contraction and so there
x,x n n y1 Ž . From 2 it follows that for every ) 0
⌿ s s 0, for every ) 0 and g 0, 1 there
and so
Ž . for every n G n , , which means 3 . 
Ž .
If f is weakly demicompact from 3 it follows that there exists a Ä 4 convergent subsequence x .
n kgN k Suppose that the t-norm T is of h-type and prove that the sequence Ä 4
x is convergent. Since S is complete it is enough to prove that
is a Cauchy sequence, i.e., that for every ) 0 and g 0, 1
nq p n Ž . n , and for every p g N.
. . .
From this it follows that
F G t 1 y ⌿ n s 4 Ž . Ž . Ž . Ž . x , x p n q p q 1 n Y Ž .for every n G n , s , and every p g N. Ä Ž .4 Since the family t x is equicontinuous at the point x s 1, for p pgN
Ž .
Ž . Ž . every g 0, 1 there exists ␦ g 0, 1 such that
Ž . 4 and 5 that Ž . Ž .
The existence of such a k follows by 3 .
Ž . and 6 is proved. Hence, x g fxs fx which means that x is a fixed point of the mapping f. Proof. It follows by Remark 1 that f is weakly demicompact.
Ž
. We shall give an example of a ⌿, C -contraction.
be a separable metric space, ⍀, ⌺, P a probability space and S the space of all classes of measurable mappings 
where D is the Hausdorff metric induced by d.
APPLICATION ON THE EXISTENCE OF A RANDOM FIXED POINT
We shall apply Theorem 1 to the operator equations of the form
Ž . Ž . Ž . .
where h s 1 y g is a generator of t-norm T. we obtain that y1 y1
Hence T x, y s 1 y H 1 y x, 1 y y which means that T and H are in the duality. 
T x, y s h
Ž . 
Ž . We shall prove that i holds. Since F u s1, for every 
Ž . Ž .
N 0 s sªϱˆŜ ince g ( m is a probability measure it follows that X converges to X nÄ 4 in the probability g ( m. This follows from the fact that X is a Cauchy n sequence with respect to g ( m as well.
But the convergence in g ( m implies the convergence in m and so the proof is complete. Now, we have the main result of this section. ½ 5Ž
.Ž . w Ž . x where fX s f X , , for e¨ery g ⍀, X g S.
